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(54) CHIP COIL AND ITS 
MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a chip coil which has high 
conductor filling property, regarding 
penetrating holes for electric bonding 
between conductor patterns 
constituting a coil conductor and can 
cope with miniaturization and high 
density wiring. 

SOLUTION: This chip coil is 
constituted by laminating insulating 
material layers 22 on which 
conductor patterns 23a, 23b, 23c are 
formed. The conductor patterns 23a, 
23b, 23c form a coil inductor 23 by 
electrically connecting the terminal 
ends and starting ends of the 
conductor patterns 23a, 23b, 23c 
which are adjacent via insulating 
layer 22, interposing connecting 
conductors with which penetrating 
holes of the insulating material layers 
are filled. In a through- hole 24, an 
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aperture area is reduced from the 
upper side of the thickness direction 
of the insulating material layer 22 
toward the lower side, and the shape 
of the upper side aperture part and 
that of the lower side aperture part are 
not similar to each other. 
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(54) i&m<D&m ^^^ffi3>r/v*5j:u«-t©«Jt*ffi 



(57) [KM] MKEtf) 

/^->2 3a, b. cfi. mrflEilfe»»Ji 2 2 ^tt 

T««W^»HK 1^X3^/^**2 3 Sr»*L-C*3 9. Mr 
fEW»7L 2 4 fl % tfrlS&itKftS 2 2 <Dmtt\Z\<D±Mfr 

G-h«H P SB £ TflUIBB P Mc««*Sr ft L 

T^ftl/^ 




^ P 35 i: TfllJ M P ttS v ^ l£ tftLTV^i 10 

o±fiij b TIR'I I- rfii a> o t Bg p $ < ta o r *> 

5 ^ i SrIWt £ > 5 ft l iEtto?- y /W 

3 ] WEJlii?LO±«B P«is J:tfT«HI p 
35 liBWESH*^ * - > <£>#S J: 9 /h £ V > r t Sr«F» t i~ 5 

-if tf-AMJ; 9 Jta?LS:*rici-5XgJ:* 20 

HfrSE*fe«fc«c^ y — ^ — h£r, «rlBKiia^T«M.P« 

/K^Kig^jfc T* fc o t, 
WE^— f* tf— A{c«t «9 meJCffl7L«r«rirt"SX&tt\ 30 

-if tr-A<Dfia»»*Sr. ^— !ftr-^^*«s:»< 

U if tf— ^NHV«:9< LT^*^K:RWtU 

if ASrflBlt-fSw fclcfctK milEKilTLoP P®« 

[ffr^Ss] BfriEu— if tr— A<7>j£#t3iig£:, i — if* 
tr— ^-«S95S:SI< U u-if tr-AffedBSp^rfiiTi^oT 40 
ffi< LT^^UiJSItU ^-^y^oBflpgRSraiSL 

xmmvf yy—is^-hK if tr- a * Haiti- 

[0 00 1] 

[3&WojRi-£8fff#iH cwfBWf*. 

^Sa-f/McHL, 1*«c=i-r/ui»ft:S:«^i-58)t«c^^ 
— vMffl o Jt«?L©»*fc«M»*r*i- if^Ia^f 50 
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/uio J: tf^ <o m&Jf& \c Hi" a fc <z> -C*> 6 • 

[0 0 0 2] 

lit Ull (a) fC^i-J: ?IC> «»ft:Jl2, jffiRfr 

>3te N mil (b) lz.7jkirj:o\z^ Hil?L4{c5c 

[0 0 0 3] *«:^^-V3lB<D««Kffl(Z>Ka?L 
4fi. mi 5i-> ±fi"]BBP8P4 a i:TffllJBBP 

12. Ka?L4^ % ^M^J:6*T^a#^i— if \?—J*X 

[0 0 0 4] i*/^-y3ii mi 3{C^i-<fc9{C. 

mft^— * h 7 ^£r*^ y — vepbult^ 

ra— aca<oniBtt<©ita?L4-eii, ^^ssris^b 
TmadFL4 £^mt£-<-* h 7 r-s^ct 9<hLtt), m 

tttt^— ^ h 7^ma?L4}d+^^^iA^tb^^^o^ 0 
[0 0 0 5] ^y77>f/^9#W^y- 
h 6 a ©S^, Ra7L4(^«tt^— ^ h 7^+ 

y 7 7-f;VA9^b*#tR, mi 4lc*i-J:5*w, K 
a?L 4 (7)g^2g#: 5^ty77^ /VA 9 {C*t>tLT L 

[0 0 0 6] -tw-C, #^^F7- 1 2 2 8 5 4 ^SfS 
«c^«g-fe 7^5/^ HJggg«T*te, 123 1 5 {^^i~ X 0 
(c, JtaTLl 4<0*ft:5te*tt*:iK«)Sfcae)«c > 11?L l 

[0 0 0 7] 

[*W***LJ:5ii-««Wiil ro«t 5*Ka7Li 4 

Ji. -tffllMPSSl 4 a^f)T«P^l 4 bld^^oT 

1 4 a coiE^D^^:#<^t», SI?Ll4^Mt50 

jCiK**ffia^«»flc^y— h i 6(D±mx*$ 

< 45, 

[0 0 0 8] _h«i]|l»P«in 4 acoa:@D^^v^a?L 
1 4 ic^mti^-^ h 7 LTMS* 5 SrJBfiRi- 

6^.01 6{-^i-J; 5^. iftiJBBPai 4 a iciottS 
8W*^^ — TflflMPSRl 4 bcoiE^^PC** 
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[0 0 0 9] r^w^iwit =>r^asL*S:«*i-5 
vra(DSaWS-&co^«)<o«:ii7L(cB8 its 

[0 0 10] 

mmmfrm <nm^ ft o ±m\& h tm i- ft a* o r m p s 

Btf S/h S < ft o T *5 «9 . 3&^oflJ1B±«H P 3$ £ Tffl P 
[0 0 1 1 ] BUfEWiiTLli. HtfflS«fe»ft:Jio*^rRl^ 

±«> h tm \z ft x m p <* < ft o r & o , 

[0 0 12] mejta?LoJi«MPSl$teJ:tfT«B!Pffl 
[0 0 13] iulEWlTUi, ifliJBflPgB^^^-^ 
*s Ji«W P IHUc rtgN" 6 fcrtLbfllRi p a X *9 /h s v > 

[0 0 14] mfERiiTLf*, ±«BBP»^*^^-> 

[0 0 15] llMBWHLtt, Ji«WlP»3ftsW*x<#-v 
±{RijM P fcttJbWJBH P $15 «t 9 /h £ v 

[0 0 16] ^ (D^m<D~^>(D^ y 3 4 fls<T>W&}5 

SfiSSr, V- if tr-A**a5S:SS< U if 
ffi£§l< LT^^lcrajtU ^co^^^cD^Pgl5^ii 
a L T *6»» ^ y — He I — if tf- A £ bs |ff 6 

e£(ej;<9, miBKii7L<OMPBfflS:miEj|ft»ft:^y- 
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[0017] Z<D&W<Dm<D^y~fm*J&<DMj£Jjf£ 

it. HfFiaw-if tr— ^^HB»SS«S:, u-iftr-A-ffi 
«B*:H< L> i/-if fcT- Aflfe«Sffl5{ci|6)^oT*< Ltv 
*^|;UHttU -t^^-X^<75BBPfflS:iiiaLT*6j»ft:^ 

y - > >- h i- u-if a & BBjff z^tzftwet-r 

10 [0 0 18] mid J; 9, — ri> 

[0 0 19] 

mm-< * ic^-xm 1 -a e ^fflv^ri^p^f s 0 

W^^^T ^2 1(1 ite^*^ 2 2 , 2 2 

ratciasttfcas^^— ^2 3 a x 23 b. 23c, » 

#2 5 a. 25bt^49, »IURflcJ|2 2ID^E$ 
tl^/^-y2 3a, 2 3 b. 2 3 c KJSatft: ■ 
20 2 5 a, 2 5b^Ltt^(:gg$tl, zn^/Uzgft: 
2 3fcMLTV^. 

[0 0 2 0] fii^ >^ ^ 2 1 «:ittftft:J| 2 2 ^ 

5 0 [H2{cio^r, ail^v^^2 if*, jKMK«{c 

»»#12 2ICftSH6»*^y— h 2 6, 2 6 
a, 2 6 b, 2 6cH^ 8 t&gkfc? !) b 2 

IC— j»»C»o-Cttllf S3lttl»K2 7 a ir^tU^ii 
30 IT, m$3/4 ? — ls<0&#is<# — Z/2 3 a &j&J$L£ 
tlTV^o »*/^-^2 3 aOJ^igg|5(CJiSa : ?L2 4 

Vix- h 2 6 aOjp^r^O±fiiJ^e>TfflJt-*aL-CV> 

i/- h 2 6 a <^8«i*2 5 a tl45ttW^, 

i ^-yoift/^-y 2 3 b^jS^nxv^o 

/^-^2 3 b<Z>»««^«;Jta?L2 4sdS«***L, « 

sgg**2 5 b3ftS36**nria»ft:^y— h 2 6 b 

40 — h 2 6 c (1, ^COJifilJ^ffi^^V— h 2 6 b CO 

jg^»*2 5 b tI45ffil^5), {5^3/4 

fttt 63l£Bm^2 7 b*s«ja*ixTv^ 0 
[0 0 2 1] ^2111 UXTcoJ: 9 L 

TKagf 5: <t7)5T*#So Ni-Cu-Zn|7 
zl?^ M:/^y^-$:^DLT^-^ h^b. i?^ 5 

h 2 6S:ft»t5 0 
[0 0 2 2] Wc, ^ Oj6»ft:^— h 2 6 (Ogf^cDfcB 
50 |C, YAG^f^V^ KiI?L2 4 SrJgfigf 6 C ID 
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3{Z^-f£?[Z^ YAG U-t>e>«fi* V'-f f 
-^2 8te*Dl£ft5fflS#d*BHP Ltl^^^ 2 9£ 
iiO, ^(Dmn&MWDls— -f fc°— A 2 8#;*f/l"<y 5 
9— 3 CCKItSti, L/yX3 1^ILtr-^3 2 
±<^tt»fr^y— h 2 6KJHJN-U HBIt**t3t«B 
»^#it5o C^<i:^, 2 9tit*R»U:HlP L 

U «SffiSrSS< LT, fiR7g<7>^ 

h2 6«rRii3-£5o LfcriSoT.. SjffiTL 2 4 I*. 
04 (a) , [214 (b) d^-TJ; 9{-> ±«(IHlPSff2 4 
a^SRft, ±«HMPtt24 a<Dp|iB«d»e>**«l5«- 
ffil^oT»:m^7L^<*9. *3feffi<oT«l»lPffi2 4 
b*s±«BBP«2 4 a(Dftfl*ift»t5H»i:ft5. 
o£9. Jt«7L2 4 ©rtKa50-*BJ3ftS*# i 

£«£ft*o 

[0 0 2 3] mmfeW — hOfW5 0 *i m£> 

4§-g\ Kii?L2 4(^±ffl|JMP8R2 4 aOSWcoSSfi, 
ffiNis o*0Tfi'JBBP«fB2 4 b(D2fffS^*-C3&s«t>36 
«ttas&v\> w^H*6C»J^^Kii7L2 41*. _h<MHJp«|5 
2 4 a <Ofi#CD;g£, o£ 9 — ^OlMgfC»o 

fzS: £ L ( i 3 0 0 ^mT'fc^ Tfi'JH P BP 2 4 b (^ttS 
D 1 i2 1 5 0 m-e&ofc 0 

[0 0 2 4] — *\ Ag/^ if OAJR**0»5R«:x<>f > 

b 7*fts«-f-*. 

[0 0 2 5] ^<0^g{£-<— ^ h 7£ffll^T, YAGU 
— tf-CKiiTL 2 4 Srfl^fiK Lfc±IEtt»*^ y i/- h 

26a, 2 6 b Id, iiufEHii?L2 4 £ 31 ffill 

4^2 7 a , a#/^->2 3 a , cfcT^ffc^:? — > 2 

3b^^ y — vPnJSfJi-^o 

[0 0 2 6] *i\ m&fcyV — b 2 6 a (Djiffl!) 

(C, -«»tC»o"Cffi«-r53IUi««2 7 a ^*UC 
»31bT(5f^3/ / 4^ — V2 3 a 

iCte, _bfi(IHPSl535S»«c^^ — V2 3 a^ifI{-fa v oT 

Mp»o*n»jcKtfrt«i-s*fr*<on«"e*>sjrii 

7L2 4^S*tbtfCi3 0, ^^-y2 3a^Wt 
5<tfi]0#{C, KiKL2 4tct>««»*2 5 a*S?iS*S*t 

So 

[0 0 2 7] fi^Cl, mmftf V — h26b CD± 

|ft|»flc5/- h 2 6 a a>mttm#2 5 a tdSftSffi 
fid*e>, JStf 1 ^ — y^(7)#ft:/^- >2 3 b^r^^ y 

-vbhkm-s. w*^#-^2 3 b^»««jctt±ieL 
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mm&2 s bjws***i*. 

[0 0 2 8] £6t-, ffii*/!)->^-h2 6c(Ol 
fi«l^ h 2 6 b <DgHft*fr 2 5 b (Cfift5{i 

e^<b, fl«iMR«cfiortt«i-s5ia««2 7 bjc*a 

It, 3/4 ^-V^ift/^-y 2 3 c 

y-^ppsij-r^o 

[0 0 2 9] ±SEO<fc 9 aifls:^* — > 2 3a, 23 

b&m&mtfL-rztmm^ wmi2 4^t»«tt^<- 

5 D r<£>IS. Ka?L2 4tt, ±«BP«B2 4 a^6T« 
r^PBP2 4 bl^^oTfii?L2 4 0#M»fl5SIW s /hS< 

*s<t5ic. ma?L2 4oi^m®(csp^w. o£9, * 

[0 0 3 0] ma?L2 4(D±MfflU&2 4 a li, 

E6t^i-«t 9K, «xf*. ^<Z)ftt^/^-y2 
3 a OfiWrtfcll&SoTl^S. It^oT, g»2 
20 5 a ^ft/^-y 2 3 a WBWJ; *) fcjS^5>4^ 0 m 

mic s mmmft2 5bhmfts<?->'2 3b<Dm£'9i> 

[0 0 3 1 ] ±m<OfflMfci/-- h26 x 26a, 26 

b, 2 6cSr«it5i, ±^e>wic. 

>- h 2 6 a ^R8Sn^SjS»(*:2 5 a ^, Tcoffi^ 
ft?})— b 2 6 bJ^fig*n/c*ft:^^ — >2 3 

b J6i^y->v-h2 6b(:f 

-h26 c^^^nfc^^^ — >2 3 cCO^«g|5{C 
30 145 0 ro«Wi#«rBE», Kitil^y^^ 
- 2 1 S:#S 0 

[0 0 3 2] Jfe^\ fI?L2 4^Mt^i/-fU C 
Mfic c u ft if <7) c 0 2 If <DR»**Sii5t ^fltSra 

[0 0 3 3] *fc, Ka?L2 4C0T{l'J^PgP2 4 b fi, 
«f lt±«BP»2 4 a I!lrt«t5j{»(44< , JM 

40 Sffi^s±(WBBPSl5 2 4 a co^tt^r^]ict>v^< &j&H»»L 

[0 0 3 4] ^ <D^R(D{&(D^M<D?frM\^\< ^~C, 

7 X lI8^fflv^Tl^^J■r5o ft^\ wi^mmm^i/y 

[0 0 3 5] a^^-r >^ ^ 3 i (i, a^^-r 
^ 2 1 tmm. tm»m2 2, «&»»«2 2m^Edtt 

fc»*/^-^2 3a, 2 3b, 2 3c, 8W12 2 
S nfcKa?L 3 4 (C5fe«C $ ftfc«|**fc 2 5a, 
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^-V23a, 2 3 b. 2 3 c (1, «*2 5a, 2 

[0 0 3 6] Kii?L3 4liKii7L2 4<tS*9, HI 8 Id 
±ffilJMn§P3 4 atfS»R-C. TfflfJMPS|5 3 
4 b^±$]HPgI5 3 4 a^®Jcrt«i"S*#*<On?g 

[0037] ^stjish' >^ ^3iit mj&omm 

4<oKa6*8fe^ov^T«[»ftSfc«>, H) 3 LTJ£A 

TKiftWi-s. Rii?L 3 4 amm&y y-^>-h26 

[0 0 3 8] ^cDKtMJBv^-ey^K^ EI3{;l*H-BBp 

TttOT-fcSo wO-^x^t^ **^S5ft<, ftttffi* s S 

y-^>-h2 6iCte^LTKii7L3 4^^i-So * 
ii?L3 4(i, H 8 Id*"*-* 5 ±KHP||J3 4ai5« 
±«HP»3 4 a^rMS^^b^^f-l^^oT 

n£f$3 4 b*s±«MipaiJ3 4 2L<om£tfom-tz>v\mk 

45 8 o£9, Jtii?L3 4<Drt»BB<0— «*s**<«» 

[0 0 3 9] Kil7L3 4 tt\ ±#JMPg|5 3 4 a <D&tt 
o*0»*/^-y|CfiofcfiSL 1 1*3 0 
0 n mXhV. Tfi'JBBP«5 3 4 biDiEgD 1 fi 1 50/i 

[0 0 4 0] SfS^ >^ * 2 1 pjflitt:. >» 

y-^epwju *fe»#:^y— h£ 
aiu je*u «uiii^y^^3i^# 

[0 04 1] MildFL3 4 ft. ±«i]BBPfflS3 4 a^feTffi'J 
HP«3 4 b!JirRl^oTJtiHL3 4 <D*»rffi«tf*/hiS < 
ft* J: 51^ Kii7L3 4 0rtSHKtfe»#K o£ 9 , a» 

a, 25 b^+»^«*ix5 0 

[0 0 4 2] cco^p^co^ e>icflfeo||J6(7>ff^{c:ov^ 
T, i9, HlOfrfflv^BfltS. fe*3 % mr^o«Jl 

[0 0 4 3] 38/13^ >^ ^4111 «BS!>f >^ 
fcWffc/** — > 2 3a. 23b, 23c, J&SUfcJf 2 2 

^wzf&£h,tzmmiL4 4\^%mzfttzMmmfc2 5 a, 

? — >-2 3a, 23b. 2 3c (2. gSJffiiSf*: 2 5 a , 2 
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[0 0 4 4] Wil?L4 4l*Wffi7L2 4i:S4*), 0 10 
}^^-TJ: 9(C ±W^P§|54 4 a &ffiMT\ TffilBBPffl 
4 4 b^±ftiJBBPffl4 4 aOfi^lCrtSi-5*#$^n 
Ltl^o 

[0 0 4 5] r (Dmrnm-J ^4111 su^O^/l 

m*>???2ibmmc$tm£tiz>o mu s«?L4 

4 0jRig*jSfe(Co^THS*5fcJ?>. i3S:fifflLtH 
TlcmW-fZ> Q Sii7L4 4(iit6^fls^y->^- h 2 6 

10 [0 0 4 6] r<7^lCffl^5^^fi. HI 3 Jc^i"BH P 

*Htnm<o^x* 2 9i^^r, wp^js^^^stt 

FpI^oT3S<45u — If tr— A^iJtlt, JS?go^^ 
^MffiS^y-y^- h 2 6(^^bTWil?L4 4 
^Mt5o Kil?L4 4fi, IIlO(^tJ:9(i, ±flj 

bjpsm 4 a$mmx\ ±mvnnU4 4 a£>— 

«UB«^rRlA^oTatJB{cTL!5SS< ftoT«l»»"CJCa 
U (fi*«<OT«H!P»4 4 bdS±«BR(B4 4 a(D« 

20 g|5tfS;*:# < «*H"* r <h t£ft5„ 

[0 0 4 7] Wil7L4 4(2, ±ft"JBBPSB4 4 a CO^^^ 
r^]C0^$. o$ VJd^ofcS^ L 2(i3 0 

0/imt$)l TflJBBPlfM 4 b<D\gML> 2J± 1 5 0 u 

[0048] Rc, sjim^ ?2it mmi^ m 

y->WJU Jlfe»ft^y— VS'— h£r 

30 [0 0 4 9] Sil?L4 4fi, ±ftlJ^Pg|54 4 a ^6Ti 
BSPSI5 4 4 biC^^oTMil7L4 4 0>*Srffi«#/h£< 

*s<t5i-. jra?L4 4ortMic»»w, o^t?, « 

a, 2 5 btf5+5ME*$*t5o 
[0 0 5 0] 

7LcOP^^®{c, ±«i|BBPfflJ^bT<BIMPia5tcrfi]^o-Cjr 
40 m?LcoffiWrffim&'h£ < *S «t 9^«^^iS:^^ttx^ 

[0051] $ ^ic, jta7L«>rtaB«>«»«:, awt^< 

^T^4v\ LftjJJoT, Kii7Lo±ftilBBPffl5^i3Jt5 

50 [hi] ^^^0j(D— ooiwi^^taii^ >^ 
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??<Dmmmx&>z> 0 
m%mxhz> 0 

[13] z<Dftw<D-^<DmMmmiz}3tfz>nmiitef& 
<Dtztb<D -fmiKDmmmxh^o 

0, (b) intmwj-^is- h<D®>ft^mmx*h 

[19 5] wO3SMC0-oO||lfi?Kffi{C*5Jt5, 8t*x<^r 
[i6] El4^Ly k cKii?L^»«tt'<-^ h^«$ 

[0 7] z<D&w<om<Dfmj&mi:9irmmm4>4r* 

[El 9] ro*W<o-t<Dtt<oS6lfi*«Sr*-raJBa!>f ^ 

iaio] z<D&fR<o*<Dm<Dmmmmz&tfznmTL 

[011] S^aiS^y^^^^L, (a) fi^r 
(b) li="^;^©iS»t^5 0 



10 



20 
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[012] v£&<Dmmm4*y*f<DKmiL&7*irteto 

[0 13] tS3KO«JiS-Oy^^(-*5JtS. Wfc'** 

«***-«6l»# ^ y - > h (D&ftmm m x&>z> 0 
[0 14] «*<z>««ffl>f ^^^^Jcisi^r. mmfc? 

i-95#»®0T-&5 o 

[015] m<vu&m<Dmmmj>y?*<Dnmii*7ik 

[0 16] 01 SWLfciaMitttt^-^ FjWS 



2 1 , 

2 2 

2 3 

2 3a 

2 4, 

2 4a 

2 4b 

2 5a 

2 6 

2 8 

2 9 



31, 41 



, 2 3b, 23c 

3 4,44 

, 3 4a, 44a 

, 3 4b, 44b 

.25b 



-LfiiJBJnSB 

«e»*^y-: 

u — if tf — J* 
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[01] 
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[03] 




29^ 




[05] 
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Epitome 



(57) [Abstract] (******) 

[Technical problem] a coil — the breakthrough for the electric junction 
between the conductor patterns which constitute a conductor — being 
related — a conductor — restoration nature is high and offers the chip 



# 



mold coil which can be equivalent also to a miniaturization and high 
density wiring. 

[Means for Solution] the connection with which the termination and the 
start edge of conductor pattern 23a with which the laminating of the 
insulator layer 22 in which conductor pattern 23a, and b and c were 
formed is carried out, and it is constituted, and which said conductor 
pattern 23a, and b and c adjoin through said insulator layer 22, and b 
and c were filled up into the breakthrough of this insulator layer — a 
conductor — minding — electric — connecting — a coil — the 
conductor 23 is formed. Opening area is small toward the thickness 
direction upside of said insulator layer 22 to the bottom, and, as for 
the configuration of said upside opening and bottom opening, said 
breakthrough 24 is not making the analog mutually. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] The laminating of the insulator layer in which the conductor 
pattern was formed is carried out, and it is constituted. Said conductor 
pattern The conductor is formed, the connection with which the 
termination and the start edge of the conductor pattern which adjoins 
each other through said insulator layer were filled up into the 
breakthrough of this insulator layer — a conductor — minding — 
electric — connecting — a coil — said breakthrough It is the chip 
mold coil characterized by the configuration of said upside opening and 
bottom opening not making the analog mutually by opening area being 
small toward the thickness direction upside of said insulator layer to 
the bottom. 

[Claim 2] Said breakthrough is a chip mold coil according to claim 1 
characterized by for opening area being small toward the thickness 
direction upside of said insulator layer to the bottom, and a part of 
internal surface of said breakthrough inclining greatly. 
[Claim 3] Upside opening and bottom opening of said breakthrough are a 
chip mold coil according to claim 1 or 2 characterized by being smaller 
than the width of face of said conductor pattern. 

[Claim 4] The process which forms a breakthrough in the position of an 
insulator green sheet by the laser beam The process which fills up this 
breakthrough with a conductive paste while printing a conductive paste 
and forming a conductor pattern in said insulator green sheet so that 
said breakthrough may be arranged at the termination of a conductor 
pattern bottom opening of said breakthrough arranges said insulator 
green sheet to the start edge of the conductor pattern of the insulator 
green sheet located in the bottom of it — having — a coil — a 
conductor is formed — as — a predetermined number-of-sheets laminating 
and the process stuck by pressure and calcinated The process which is 
the manufacture approach of the chip mold coil equipped with the above, 
and forms said breakthrough by said laser beam By strengthening a laser 
beam center section for the exposure reinforcement of a laser beam, 
weakening a laser beam edge, irradiating a mask, passing opening of the 
mask and irradiating a laser beam at an insulator green sheet It is 
characterized by making opening area of said breakthrough small toward 
the bottom from the thickness direction upside of said insulator green 
sheet, and making a part of internal surface of said breakthrough 
incline greatly. 

[Claim 5] The manufacture approach of the chip mold coil according to 
claim 4 which weakens the laser beam end section, strengthens exposure 
reinforcement of said laser beam toward the laser beam other end, and is 



characterized by irradiating a mask, passing opening of the mask and 
irradiating a laser beam at an insulator green sheet. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention — chip mold coils, such as a 
laminating mold inductor, a transformer, and a common mode choke coil, - 
- being related — especially — a coil — it is related with the chip 
mold coil which has the description in the configuration of the 
breakthrough for conductor pattern connection which constitutes a 
conductor, and its manufacture approach. 
[0002] 

[Description of the Prior Art] the connection with which the 
breakthrough 4 which was located in the start edge or termination of the 
conductor pattern 3 arranged between the insulator layer 2 and the 
insulator layer 2 and a conductor pattern 3, and was formed in the 
insulator layer 2 as the chip mold coils 1, such as a laminating mold 
inductor, were shown in drawing 11 (a) was filled up — it consists of a 
conductor 5. the connection with which the breakthrough 4 was filled up 
as the conductor pattern 3 of each class was shown in drawing 11 (b) — 
it connects electrically through a conductor 5 — having — a coil — a 
conductor — 3x are formed, a coil — a conductor — the start edge and 
termination of 3x have flowed in the drawer electrodes 7a and 7b. 
[0003] conventionally, as the breakthrough 4 for connection between 
conductor patterns 3 is shown in drawing 12 , the same diameter has 
upside opening 4a and circular bottom opening 4b — it was cylindrical. 
This is because the breakthrough 4 was formed by punching and the laser 



beam by metal mold. 

[0004] A conductor pattern 3 screen-stencils and forms a conductor 
pattern in insulator green sheet 6 front face in which the breakthrough 
4 was formed, with the conductive paste 7, as shown in drawing 13 . this 
time — coincidence — a breakthrough 4 — the conductive paste 7 — 
being filled up — connection — a conductor 5 is formed. However, even 
if it was going to move the squeegee 8 and was going to bury the 
breakthrough 4 with the conductive paste 7, the conductive paste 7 was 
not fully filled up with the breakthrough 4 of the shape of a cylinder 
of the same diameter into a breakthrough 4. 

[0005] moreover, if a breakthrough 4 is not fully filled up with the 
conductive paste 7 in insulator green sheet 6with carrier film 9 a, in 
case insulator green sheet 6a will be removed from the carrier film 9, 
it is shown in drawing 14 — as — connection of a breakthrough 4 — 
there was also a problem that a conductor 5 will be taken by the carrier 
film 9. 

[0006] so, the laminating ceramic circuit board given in JP, 7-122854, A 
shows to drawing 15 — as — the conductor of a breakthrough 14 — in 
order to raise restoration nature, the wall surface of a breakthrough 14 
is made to incline so that the upside opening area may become larger 
than bottom opening area 
[0007] 

[Problem(s) to be Solved by the Invention] Dip attaches such a 
breakthrough 14 all over the wall of a breakthrough 14 so that the cross 
sectional area of a breakthrough 14 may become small toward upside 
opening 14a to bottom opening 14b. Therefore, the diameter D of upside 
opening 14a becomes large, and an area required to form a breakthrough 
14 becomes large with the insulator green sheet 16 up side. 
[0008] the breakthrough 14 with the large diameter D of upside opening 
14a — the conductive paste 7 — being filled up — connection — if a 
conductor 5 is formed, as shown in drawing 16 , the conductor pattern 
width of face in upside opening 14a will become larger than the same 
original conductor pattern width of face W as the diameter of bottom 
opening 14b. If the width of face of a conductor pattern 3 becomes large, 
since it will become easy to adhere with the next conductor pattern in 
the part, high density wiring becomes difficult. Moreover, it is hard to 
respond also to the miniaturization of a chip. 

[0009] the object of this invention — a coil — the breakthrough for 
the electric junction between the conductor patterns which constitute a 
conductor — being related — a conductor — restoration nature is high 
and is offering the chip mold coil which can be equivalent also to a 



miniaturization and high density wiring. 
[0010] 

[Means for Solving the Problem] The laminating of the insulator layer in 
which the conductor pattern was formed is carried out, and the chip mold 
coil of this invention is constituted. Said conductor pattern The 
conductor is formed, the connection with which the termination and the 
start edge of the conductor pattern which adjoins each other through 
said insulator layer were filled up into the breakthrough of this 
insulator layer — a conductor — minding — electric — connecting — a 
coil — said breakthrough It is characterized by for opening area being 
small toward the thickness direction upside of said insulator layer to 
the bottom, and the configuration of said upside opening and bottom 
opening not making the analog mutually. 

[0011] As for said breakthrough, it is desirable that opening area is 
small toward the thickness direction upside of said insulator layer to 
the bottom, and a part of internal surface of said breakthrough inclines 
greatly. 

[0012] As for upside opening and bottom opening of said breakthrough, it 
is desirable that it is smaller than the width of face of said conductor 
pattern. 

[0013] Upside opening is the ellipse which has a major axis along with 
the line breadth of a conductor pattern, bottom opening is inscribed in 
upside opening, or, as for said breakthrough, it is desirable that 
magnitude smaller than upside opening is circular, 

[0014] Upside opening is the rhombus which has a major axis along with 
the line breadth of a conductor pattern, bottom opening is inscribed in 
upside opening, or, as for said breakthrough, it is desirable that 
magnitude smaller than upside opening is circular. 

[0015] Upside opening is the drop form which has a major axis along with 
the line breadth of a conductor pattern, bottom opening is inscribed in 
upside opening, or, as for said breakthrough, it is desirable that 
magnitude smaller than upside opening is circular. 

[0016] The manufacture approach of one chip mold coil this invention So 
that the process which forms a breakthrough in the position of an 
insulator green sheet by the laser beam, and said breakthrough may be 
arranged at the termination of a conductor pattern While printing a 
conductive paste and forming a conductor pattern in said insulator green 
sheet The process which fills up this breakthrough with a conductive 
paste, and said insulator green sheet bottom opening of said 
breakthrough arranges to the start edge of the conductor pattern of the 
insulator green sheet located in the bottom of it — having — a coil — 




it being stuck by pressure and with a predetermined number-of-sheets 
laminating and the process to calcinate so that a conductor may be 
formed The process which is the manufacture approach of a chip mold coil 
of ****(ing), and forms said breakthrough by said laser beam By 
strengthening a laser beam center section for the exposure reinforcement 
of a laser beam, weakening a laser beam edge, irradiating a mask, 
passing opening of the mask and irradiating a laser beam at an insulator 
green sheet It is characterized by making opening area of said 
breakthrough small toward the bottom from the thickness direction upside 
of said insulator green sheet, and making a part of internal surface of 
said breakthrough incline greatly. 

[0017] The manufacture approach of other chip mold coils this invention 
weakens the laser beam end section, strengthens exposure reinforcement 
of said laser beam toward the laser beam other end, and is characterized 
by irradiating a mask, passing opening of that mask and irradiating a 
laser beam at an insulator green sheet. 

[0018] thereby — conductor pattern width of face — being settled — 
and a conductor — restoration nature can form a high breakthrough. 
[0019] 

[Embodiment of the Invention] The laminating mold inductor of the 
gestalt of one implementation of this invention is explained using 
drawing 1 - drawing 6 . Conductor pattern 23a to which the laminating 
mold inductor 21 was allotted between the insulator layer 22 and the 
insulator layer 22, the connection with which the breakthrough 24 formed 
in 23b, 23c, and the insulator layer 22 was filled up — the conductor 
patterns 23a, 23b, and 23c which consisted of conductors 25a and 25b, 
and were arranged between each insulator layer 22 — connection — it 
connects electrically through Conductors 25a and 25b — having — a coil 
— the conductor 23 is formed. 

[0020] That which decomposed the laminating mold inductor 21 every 
insulator layer 22, and was changed into the condition before laminating 
unification is drawing 2 . The laminating mold inductor 21 consists of 
insulator green sheets 26, 26a, 26b, and 26c which become the insulator 
layer 22 after baking in drawing 2 . The insulator green sheet 26 does 
not become covering and neither a conductor pattern nor a breakthrough 
is formed. It flows through insulator green sheet 26a in drawer 
electrode 27a and it which are located in the upside along an end edge, 
and conductor pattern 23a of about 3/4 turn is formed, a breakthrough 24 
forms in the trailer of conductor pattern 23a — having — connection — 
a conductor — it filled up with 25a and has flowed from the thickness 
direction upside of insulator green sheet 26a to the down side. 



insulator green sheet 26b — the upside — connection of insulator sheet 
26a — a conductor — conductor pattern 23b of a location to about 1 
turn which laps with 25a is formed, a breakthrough 24 forms in the 
trailer of conductor pattern 23b — having — connection — a conductor 
— it filled up with 25b and has flowed from the thickness direction 
upside of insulator green sheet 26b to the down side, insulator green 
sheet 26c — the upside — connection of insulator sheet 26b — a 
conductor — about [ which laps with 25b / from a location ] — 
conductor pattern 23c of 3/4 turn and drawer electrode 27b which flows 
in it and is located along an other end edge are formed. 
[0021] The laminating mold inductor 21 can be manufactured as follows. 
First, a binder is added and pasted to a nickel-Cu-Zn system ferrite, it 
cuts in a stretch and predetermined magnitude with a thickness of 50 
micrometers in the shape of a sheet, and the insulator green sheet 26 is 
produced. 

[0022] Next, an YAG laser is used for the position of this insulator 
sheet 26, and a breakthrough 24 is formed in it. As shown in drawing 3 , 
the laser beam 28 oscillated from an YAG laser passes along the mask 29 
in which the part processed is carrying out opening, the laser beam 28 
of the opening configuration is reflected with a galvanomirror 30, it 
irradiates the insulator green sheet 26 on a table 32 through a lens 31, 
and the irradiated part sublimates it. An edge is weakened by the energy 
intensity of a laser beam 28 strengthening a center section further 
using what carried out opening of the mask 29 to the ellipse, and it is 
made for a high energy part to be irradiated by the mask image center 
section of the ellipse at this time. In addition, drawing 3 shows the 
condition of forming two or more breakthroughs 24 to the big insulator 
green sheet 26. That is, only a high energy part makes the insulator 
green sheet 26 penetrate by making high energy for a center section of a 
laser beam 28. Therefore, as shown in drawing 4 (a) and drawing 4 (b), 
upside opening 24a is an ellipse, a hole becomes deep gradually toward 
the both ends of upside opening 24a to a center section, bottom opening 
24b of a center section touches the ellipse of upside opening 24a inside, 
and a breakthrough 24 becomes circular. That is, a part of internal 
surface of a breakthrough 24 will incline greatly. 

[0023] When the thickness of an insulator green sheet is 50 micrometers, 
the die length of the major axis of upside opening 24a of a breakthrough 
24 has [ about 2 times of minor-axis, i.e., bottom opening 24b ] the 
best restoration nature. Die-length L to which the breakthrough 24 in 
this example met the die length of the major axis of upside opening 24a, 
i.e., the line breadth of a conductor pattern, was 300 micrometers, and 



the diameter Dl of bottom opening 24b was 150 micrometers. 
[0024] On the other hand, the powder of metallic conductors, such as Ag, 
is pasted with a binder, and the conductive paste 7 which forms a 
conductor pattern is produced. 

[0025] Drawer electrode 27a which uses said breakthrough 24 as 
termination, conductor pattern 23a, and conductor pattern 23b are 
screen-stenciled using this conductive paste 7 to the above-mentioned 
insulator green sheets 26a and 26b which formed the breakthrough 24 by 
the YAG laser. 

[0026] First, it flows in drawer electrode 27a located in an insulator 
green sheet 26a upside along an end edge, and it, and conductor pattern 
23a for about 3/4 turn is screen-stenciled, under the present 
circumstances — at the same time it is the ellipse in which upside 
opening has a major axis along with the line breadth of conductor 
pattern 23a, and the breakthrough 24 with the circular magnitude in 
which that bottom opening is mostly inscribed in the ellipse of said 
upside opening is formed in the trailer of a conductor pattern 23 and it 
prints conductor pattern 23a — a breakthrough 24 — connection — a 
conductor — it fills up with 25a. 

[0027] the same — an insulator green sheet 26b upside — connection of 
insulator sheet 26a — a conductor — conductor pattern 23b for about 1 
turn is screen-stenciled from the location which laps with 25a. at the 
same time a breakthrough 24 is formed, and gets down to the trailer of 
conductor pattern 23b like the breakthrough 24 mentioned above and it 
prints conductor pattern 23b — a breakthrough 24 — connection — a 
conductor — it fills up with 25b. 

[0028] furthermore, an insulator green sheet 26c upside — connection of 
insulator sheet 26b — a conductor — drawer electrode 27b located along 
an other end edge from the location which laps with 25b — flowing — 
about — conductor pattern 23c for 3/4 turn is screen-stenciled. 
[0029] as mentioned above, the conductive paste 7 also fills up a 
breakthrough 24 at the same time it carries out printing formation of 
the conductor patterns 23a and 23b — having — connection — Conductors 
25a and 25b are formed. Under the present circumstances, since dip 
attaches the breakthrough 24 in partial to the internal surface of a 
breakthrough 24, i. e. , the direction to which the squeegee 8 by which 
conductive paste 7 is printed moves, so that the cross sectional area of 
a breakthrough 24 may become small toward upside opening 24a to bottom 
opening 24b, as shown in drawing 5 , it fills up with the conductive 
paste 7 enough. 

[0030] Moreover, as upside opening 24a of a breakthrough 24 is shown in 




drawing 6 , the major axis is settled in the width of face W of 
conductor pattern 23a. therefore, connection — a conductor — 25a does 
not spread from the width of face W of conductor pattern 23a. the same - 

- connection — a conductor — 25b does not spread rather than the width 
of face of conductor pattern 23b, either. 

[0031] the connection formed in insulator green sheet 26a sequentially 
from the top when the laminating of the above-mentioned insulator sheets 
26, 26a, 26b, and 26c was carried out — a conductor — the connection 
which 25a lapped with the leader of conductor pattern 23b formed in 
lower insulator green sheet 26b, and was formed in insulator green sheet 
26b — a conductor — 25b laps with the leader of conductor pattern 23c 
formed in insulator green sheet 26c under it. This layered product is 
stuck by pressure and calcinated, and the laminating mold inductor 21 is 
obtained. 

[0032] In addition, a C02 laser is sufficient as the laser which forms a 
breakthrough 24, and if construction material with the high reflection 
factor of C02 lasers, such as Cu, is chosen as mask construction 
material when using a C02 laser, it can also arrange a mask 29 on the 
insulator green sheet 26. 

[0033] Moreover, bottom opening 24b of a breakthrough 24 does not 
necessarily need to be inscribed in upside opening 24a, small magnitude 
is more nearly circular than upside opening 24a, and the breakthrough 
internal surface may incline partly also in the direction of a minor 
axis of upside opening 24a. 

[0034] The gestalt of other operations of this invention is explained 
using drawing 7 and drawing 8 . In addition, the sign same about the 
same thing as the above-mentioned laminating mold inductor 21 is 
attached, and detailed explanation is omitted. 

[0035] Conductor pattern 23a allotted by the laminating mold inductor 31 
between the insulator layer 22 and the insulator layer 22 like the 
laminating mold inductor 21, the connection with which the breakthrough 
34 formed in 23b, 23c, and the insulator layer 22 was filled up — the 
conductor patterns 23a, 23b, and 23c which consisted of conductors 25a 
and 25b, and were arranged between each insulator layer 22 — connection 

— it connects electrically through Conductors 25a and 25b — having — 
a coil — the conductor 23 is formed. 

[0036] Unlike the breakthrough 24, upside opening 34a is a rhombus and 
the breakthrough 34 is making the round shape of the magnitude in which 
bottom opening 34b is inscribed in the rhombus of upside opening 34a, as 
shown in drawing 8 . 

[0037] This laminating mold inductor 31 is manufactured like the above- 




mentioned laminating mold inductor 21. However, since it differs about 
the manufacture approach of a breakthrough 34, drawing 3 is used and it 
explains below. A breakthrough 34 uses and forms an YAG laser in the 
position of the insulator green sheet 26. 

[0038] In this case, opening shown in drawing 3 replaces the mask to be 
used with the mask 29 of an ellipse, and opening is formed in a rhombus. 
It is strong, and a center section irradiates a laser beam with a weak 
edge, imprints the mask image of a rhombus to the insulator green sheet 
26, and forms a breakthrough 34 in this mask. As shown in drawing 8 , a 
hole becomes deep gradually toward the both ends of upside opening 34a 
to a center section, it penetrates in the center section, and upside 
opening 34a is a rhombus and a breakthrough 34 becomes [ bottom opening 
34b of a center section touches the rhombus of upside opening 34a inside, 
and ] circular. That is, a part of internal surface of a breakthrough 34 
will incline greatly. 

[0039] The die length LI to which the breakthrough 34 met the die length 
of the longitudinal direction of upside opening 34a, i.e., a conductor 
pattern, was 300 micrometers, and the diameter Dl of bottom opening 34b 
was 150 micrometers. 

[0040] Next, like the laminating mold inductor 21, a conductor pattern 
is screen-stenciled to an insulator green sheet, the laminating of the 
insulator green sheet is carried out, it is stuck by pressure and 
calcinated using the conductive paste 7, and the laminating mold 
inductor 31 is obtained. 

[0041] since dip attaches the breakthrough 34 in partial to the internal 
surface of a breakthrough 34, i. e. , the direction to which the squeegee 
by which conductive paste 7 is printed moves, so that the cross 
sectional area of a breakthrough 34 may become small toward upside 
opening 34a to bottom opening 34b, it is shown in drawing 7 — as — 
connection — it fills up with Conductors 25a and 25b enough. 
[0042] The gestalt of the implementation of further others of this 
invention is explained using drawing 9 and drawing 10 . In addition, the 
sign same about the same thing as the above-mentioned laminating mold 
inductor 21 is attached, and detailed explanation is omitted. 
[0043] Conductor pattern 23a allotted by the laminating mold inductor 41 
between the insulator layer 22 and the insulator layer 22 like the 
laminating mold inductor 21, the connection with which the breakthrough 
44 formed in 23b, 23c, and the insulator layer 22 was filled up — the 
conductor patterns 23a, 23b, and 23c which consisted of conductors 25a 
and 25b, and were arranged between each insulator layer 22 — connection 
— it connects electrically through Conductors 25a and 25b — having — 




a coil — the conductor 23 is formed. 

[0044] Unlike the breakthrough 24, upside opening 44a is a drop form, 
and the breakthrough 44 is making the round shape of the magnitude in 
which bottom opening 44b is inscribed in the drop form of upside opening 
44a, as shown in drawing 10 . 

[0045] This laminating mold inductor 41 is manufactured like the above- 
mentioned laminating mold inductor 21. However, since it differs about 
the manufacture approach of a breakthrough 44, drawing 3 is used and it 
explains below. A breakthrough 44 uses and forms an YAG laser in the 
position of the insulator green sheet 26. 

[0046] In this case, opening shown in drawing 3 replaces the mask to be 
used with the mask 29 of an ellipse, and opening is formed in a drop 
form. It is weak, and the end section irradiates the laser beam which 
becomes strong toward the other end, imprints the mask image of a drop 
form to the insulator green sheet 26, and forms a breakthrough 44 in 
this mask. As shown in drawing 10 , a hole becomes deep gradually toward 
the end section of upside opening 44a to the other end, it penetrates by 
the other end, and upside opening 44a is a drop form, and a breakthrough 
44 becomes [ bottom opening 44b of the other end touches the drop form 
of upside opening 44a inside, and ] circular. That is, a part of 
internal surface of a breakthrough 44 will incline greatly. 
[0047] The die length L2 to which the breakthrough 44 met the die length 
of the longitudinal direction of upside opening 44a, i. e. , a conductor 
pattern, was 300 micrometers, and the diameter D2 of bottom opening 44b 
was 150 micrometers. 

[0048] Next, like the laminating mold inductor 21, a conductor pattern 
is screen-stenciled to an insulator green sheet, the laminating of the 
insulator green sheet is carried out, it is stuck by pressure and 
calcinated using the conductive paste 7, and the laminating mold 
inductor 41 is obtained. 

[0049] since dip attaches the breakthrough 44 in partial to the internal 
surface of a breakthrough 44, i.e., the direction to which the squeegee 
by which conductive paste 7 is printed moves, so that the cross 
sectional area of a breakthrough 44 may become small toward upside 
opening 44a to bottom opening 44b, it is shown in drawing 9 — as — 
connection — it fills up with Conductors 25a and 25b enough. 
[0050] 

[Effect of the Invention] since dip is established in the internal 
surface of a breakthrough for the chip mold coil of this invention to 
make it flow through the conductor pattern which adjoins each other 
through an insulator layer from upside opening so that the cross 




sectional area of a breakthrough may become small toward bottom opening 
— the conductor to a breakthrough — restoration nature — high — a 
coil — the connection dependability of a conductor improves. 
[0051] Furthermore, the dip of the internal surface of a breakthrough is 
greatly attached in the longitudinal section of the direction of a major 
axis along with the line breadth of a conductor pattern, and, crosswise 
[ conductor pattern ], dip hardly attaches it. therefore, the coil in 
upside opening of a breakthrough — the conductor pattern width of face 
of a conductor does not spread, but it is easy to respond to the 
miniaturization of a chip mold coil, and high density wiring. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the sectional view of a laminating mold inductor 
showing one operation gestalt of this invention. 

[Drawing 2] It is the perspective view showing the condition in front of 

the laminating of the laminating mold inductor of drawing 1 . 

[Drawing 3] It is illustration drawing of laser beam machining for the 

breakthrough formation in one operation gestalt of this invention. 

[Drawing 4] (a) to show the breakthrough in one operation gestalt of 

this invention is the partial perspective view of an insulator green 

sheet, and (b) is the part plan of an insulator green sheet. 

[Drawing 5] It is the. fragmentary sectional view of the insulator green 

sheet in which the condition in one operation gestalt of this invention 

of having filled up the breakthrough with the conductive paste with 

conductor pattern formation is shown. 

[Drawing 6] It is the part plan of the insulator green sheet with which 
the breakthrough shown in drawing 4 was filled up with the conductive 




paste. 

[Drawing 7] It is the sectional view of a laminating mold inductor 

showing other operation gestalten of this invention. 

[Drawing 8] It is the part plan of the insulator green sheet in which 

the breakthrough in other operation gestalten of this invention is shown. 

[Drawing 9] It is the sectional view of a laminating mold inductor 

showing the operation gestalt of others of this invention. 

[Drawing 10] It is the part plan of the insulator green sheet in which 

the breakthrough in the operation gestalt of others of this invention is 

shown. 

[Drawing 11] the conventional laminating mold inductor — being shown — 
(a) — a sectional view and (b) — a coil — it is the fluoroscopy 
perspective view of a conductor. 

[Drawing 12] It is the partial perspective view of the insulator green 
sheet in which the breakthrough of the conventional laminating mold 
inductor is shown. 

[Drawing 13] It is the fragmentary sectional view of the insulator green 
sheet in which the condition in the conventional laminating mold 
inductor of having filled up the breakthrough with the conductive paste 
with conductor pattern formation is shown. 

[Drawing 14] In the conventional laminating mold inductor, it is the 
fragmentary sectional view showing the condition of having stripped the 
carrier film from the insulator green sheet. 

[Drawing 15] It is the partial perspective view of the insulator green 
sheet in which the breakthrough of the laminating mold inductor of other 
conventional examples is shown. 

[Drawing 16] It is the part plan of the insulator green sheet with which 
the breakthrough shown in drawing 15 was filled up with the conductive 
paste. 

[Description of Notations] 

21, 31, 41 Laminating mold inductor 

22 [ ] Insulator Layer 

23 [ ] Coil — Conductor 

23a, 23b, 23c Conductor pattern 

24, 34, 44 Breakthrough 

24a, 34a, 44a Upside opening 

24b, 34b, 44b Bottom opening 

25a and 25b connection — conductor 

26 [ ] Insulator Green Sheet 

28 [ ] Laser Beam 

29 [ ] Mask 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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